
IMPLICITN� ZADANÉ FUNKCE

Ukaºte, ºe uvedená rovnice ur£uje na n¥jakém okolí daného bodu [x̃, ỹ]
implicitn¥ zadanou funkci1 ϕ prom¥nné x. Spo£t¥te ϕ′(x̃), ϕ′′(x̃).

1. x2 + 2xy2 + y4 − y5 = 0, [x̃, ỹ] = [0, 1]

2. exy + sin y + y2 = 1, [x̃, ỹ] = [2, 0]

3. sin(xy) + cos(xy) = 1, [x̃, ỹ] = [π, 0]

4. 2x4y + x3 + y3 + xy = 1, [x̃, ỹ] = [1, 0]

5. log
(
x2 + y2 + cos(xy)

)
+ y = 0, [x̃, ỹ] = [0, 0]

6. log(x+ arctg y + 1) + xy = 0, [x̃, ỹ] = [0, 0]

7. xy + yx = 2y, [x̃, ỹ] = [1, 1]

8. y3x2 + y2x2 + sin y = 0, [x̃, ỹ] = [0, 0]

9. esin x
2

+ esin xy = 2y + 2, [x̃, ỹ] = [0, 0]

10.
π

2
+ arcsin

(
x+ y2

)
= arccos

(
y + x2

)
, [x̃, ỹ] = [0, 0]

Ukaºte, ºe uvedená rovnice ur£uje na n¥jakém okolí daného bodu [x̃, ỹ, z̃]
implicitn¥ zadanou funkci z prom¥nných x, y. Spo£t¥te ∂z

∂x (x̃, ỹ),
∂z
∂y (x̃, ỹ).

11. x2 + 2y2 + 3z2 + xy − z − 9 = 0, [x̃, ỹ, z̃] = [1,−2, 1]
12. x2 + y2 + z2 − 3xyz = 0, [x̃, ỹ, z̃] = [1, 1, 1]

13.
x

z
= log

z

y
, [x̃, ỹ, z̃] = [0, 1, 1]

Ukaºte, ºe uvedená soustava rovnic ur£uje na n¥jakém okolí daného
bodu [x̃, ỹ, ũ, ṽ] implicitn¥ zadané funkce u, v prom¥nných x, y. Spo£t¥te
∂u
∂x (x̃, ỹ),

∂v
∂x (x̃, ỹ),

∂u
∂y (x̃, ỹ),

∂v
∂y (x̃, ỹ).

14. xeu+v + 2uv = 1, yeu−v − u

1 + v
= 2x, [x̃, ỹ, ũ, ṽ] = [1, 2, 0, 0]

15. x = u cos
v

u
, y = u sin

v

u
, [x̃, ỹ, ũ, ṽ] = [1, 0, 1, 0]

16. x = eu + u sin v, y = eu − u cos v, [x̃, ỹ, ũ, ṽ] = [e+ 1, e, 1, π/2]

1tzn. v tomto okolí je spln¥na rovnice, práv¥ kdyº y = ϕ(x)



Ukaºte, ºe uvedená soustava rovnic ur£uje na n¥jakém okolí daného
bodu [x̃, ỹ, z̃, ũ, ṽ, w̃] implicitn¥ zadané funkce x, y, z prom¥nných u, v, w.
Spo£t¥te zadaný gradient.

17.


u = arctg(πx) + y2z,

v = e−x + 2
y

z
,

w = cos(2xy) + 2
√
z

[ũ, ṽ, w̃] = [4, 32 , 5],

[x̃, ỹ, z̃] = [0, 1, 4]

∇y(ũ, ṽ, w̃) = ?

18.


u = sinx+ xy + ez,

v = cos y + xe−y,

w = x2 + 2y − cos(xz)

[ũ, ṽ, w̃] = [1 + sin 1, 2, 0],

[x̃, ỹ, z̃] = [1, 0, 0]

∇x(ũ, ṽ, w̃) = ?

19.

{
u = sin(πxy)− arctg

(y
x

)
,

v = 3xy2 + ex+y

[ũ, ṽ] = [π4 ,−2],
[x̃, ỹ] = [−1, 1]

∂z
∂u (ũ, ṽ) = ?, kde z(x, y) = x2 + y2.

20.

{
u = tg(xy) + log

(
x2 + y2

)
,

v = arcsin(2x)− (3x)
y

[ũ, ṽ] = [0,−1],
[x̃, ỹ] = [0, 1]

∇y(ũ, ṽ) = ?

21.


u = cos(πy) + 2

√
xz,

v =
y

x
− log z,

w =
x2

2
− arctg(yz)

[ũ, ṽ, w̃] = [3, 0, 12 ],

[x̃, ỹ, z̃] = [1, 0, 1]

∇y(ũ, ṽ, w̃) = ?



VÝSLEDKY

1. ϕ′(x̃) = 2, ϕ′′(x̃) = −14
2. ϕ′(x̃) = 0, ϕ′′(x̃) = 0

3. ϕ′(x̃) = 0, ϕ′′(x̃) = 0

4. ϕ′(x̃) = −1, ϕ′′(x̃) = 4

5. ϕ′(x̃) = 0, ϕ′′(x̃) = −2
6. ϕ′(x̃) = −1, ϕ′′(x̃) = 2

7. ϕ′(x̃) = 1, ϕ′′(x̃) = 4

8. ϕ′(x̃) = 0, ϕ′′(x̃) = 0

9. ϕ′(x̃) = 0, ϕ′′(x̃) = 1

10. ϕ′(x̃) = −1, ϕ′′(x̃) = −4
11.

∂z
∂x (x̃, ỹ) = 0, ∂z∂y (x̃, ỹ) =

7
5

12.
∂z
∂x (x̃, ỹ) = −1,

∂z
∂y (x̃, ỹ) = −1

13.
∂z
∂x (x̃, ỹ) = 1, ∂z∂y (x̃, ỹ) = 1

14.
∂u
∂x (x̃, ỹ) = 0, ∂v∂x (x̃, ỹ) = −1,
∂u
∂y (x̃, ỹ) = −1/3,

∂v
∂y (x̃, ỹ) = 1/3

15.
∂u
∂x (x̃, ỹ) = 1, ∂v∂x (x̃, ỹ) = 0,
∂u
∂y (x̃, ỹ) = 0, ∂v∂y (x̃, ỹ) = 1

16.
∂u
∂x (x̃, ỹ) = 1/(1 + e), ∂v∂x (x̃, ỹ) = −e/(1 + e),
∂u
∂y (x̃, ỹ) = 0, ∂v∂y (x̃, ỹ) = 1

17. ∇y(ũ, ṽ, w̃) =
(

2
π+16 ,

2π
π+16 ,

π−8
π+16

)
,

18. ∇x(ũ, ṽ, w̃) =
(
0, 12 ,

1
4

)
,

19.
∂z
∂u (ũ, ṽ) = −

2
9−2π

20. ∇y(ũ, ṽ) =
(

1
2−log 3 ,

−1
2(2−log 3)

)
21. ∇x(ũ, ṽ, w̃) =

(
1
2 ,

1
2 ,

1
2

)
,


